Inflammatory lesions of the pituitary gland are rare especially when due to a ruptured Rathke cleft cyst (RCC). We present two cases of symptomatic hypophysitis secondary to ruptured RCC treated by fenestration and aspiration of the sellar content. We reviewed the English literature in order to assess the best surgical strategy to prevent recurrence.
Inflammatory lesions of the pituitary gland are rare especially when due to a ruptured Rathke cleft cyst (RCC). We present two cases of symptomatic hypophysitis secondary to ruptured RCC treated by fenestration and aspiration of the sellar content. We reviewed the English literature in order to assess the best surgical strategy to prevent recurrence.
CASE REPORT

Case 1
A 31-year-old female consulted for polydipsia and polyuria ongoing since a few weeks. She reported weight gain over the last eight months and amenorhea with galactorhea for the last four months. Physical examination revealed no abnormalities other than a decreased visual acuity in the left eye already noticed by the patient over the past three months. Biochemical and hematological data were within normal range. Endocrine work-up showed slightly increased prolactine, decreased luteinizing hormone/follicle stimulating hormone (LH/FHS), decreased free T4 and compensated insipidus diabetes. Magnetic resonance imaging (MRI) demonstrated a sellar cystic lesion with suprasellar extension, displacing the optic chiasm upwardly. The lesion was iso-intense on T1WI and slightly hyperintense on T2WI (Figure 1 ). The lesion's rim enhanced following gadolinium injection. The stalk did not enhance. The preoperative diagnosis was a non-secreting cystic macroadenoma.
The lesion was approached by an endoscopic endonasal transsphenoidal route. After opening a thin capsule beneath the dura, a whitish viscous substance spontaneously leaked out of the sella (Figure 2 ). After the mucoid substance was completely aspirated, the angled endoscope enabled a view inside the cavity and removal of free floating fragments of the capsule, sparing the pituitary gland. Intra-operative pathological findings were suggestive of an inflammatory process. In light of this information, the cavity was irrigated and surgery terminated.
Post-operatively, the patient fully recovered her visual field defect. Currently two years following surgery, the patient remains on replacement treatment. Her follow-up MRI showed no lesion recurrence.
The definitive pathological assessment showed fragments of pituitary tissue, with residual acini among tissue infiltrated with T and B lymphocytes and plasmocytes. A few giant cells were identified in the specimen. One of the fragments was lined by squamous cells, suggestive of a ruptured RCC with secondary hypophysitis (Figure 3 ). Special stains for micro-organisms yielded negative findings. growth factor (IGF)-1. An MRI documented a sellar mass with suprasellar extension, displacing the optic chiasm upwardly. The lesion was iso-intense on T1WI and iso-intense on T2WI. Unfortunately, T1 sequences following gadolinium injection were unavailable preoperatively. Diagnosis prior to surgery was a non-secreting pituitary macroadenoma.
Hypophysitis Secondary to a Ruptured Rathke Cleft Cyst
The lesion was approached by an endoscopic endonasal transsphenoidal route. Again, a whitish thick fluid poured out of the sella after incising a capsule (Figure 4 ). After the substance was completely evacuated, the cavity was inspected. Through the thin capsule, the gland was seen displaced to the right. Intraoperative pathology examination was inconclusive. The cavity was irrigated and the surgery terminated.
Post-operatively, the gonadotrope and growth hormone deficit recovered partially and the thyreotrophe deficit normalized. There was no clinical or radiological recurrence at 15 months follow-up.
The definitive pathology assessment revealed pituitary gland infiltrated by T and B lymphocytes as well as plasmocytes. In addition, numerous spumous macrophages and giant cells were present, consistent with a granulomatous inflammatory reaction. Some tissue fragments were lined by a cubic epithelium with areas of hyperplasia and metaplasia, suggestive of a ruptured RCC with secondary hypophysitis ( Figure 5 ). Special stains did not identify any infectious organisms.
DISCUSSION
Hypophysitis are rare sellar lesions that may be primary or secondary. Secondary hypophysitis have been described in association with systemic diseases such as sarcoidosis and Wegener granulomatosis or triggered by infectious agents (tuberculosis) or neighboring lesions such as adenomas, lymphomas or germinomas 1 . In rare circumstances, an hypophysitis may be secondary to ruptured RCC. No clinical presentation is pathognomonic of hypophysitis, most signs and 
H&E stain (A,B,C) and CD-3 immunostain (D). An inflammatory infiltrate largely made of lymphocytes and plasma cells disrupted the pituitary acini. A ciliated simple epithelium with focal squamous metaplasia covered the inflammed pituitary tissue.
A B A B C D
symptoms are related to the mass effect, namely headaches and visual deficits 1,2 . The endocrine work-up may be normal, or may show hyperprolactinemia secondary to compression or infiltration of the pituitary stalk, or may present various levels of hormonal deficiency as a result of edema or destruction of pituitary tissue 1 . Insipidus diabetes may be causally related to neuro-hypophysis and/or stalk involvement.
Because hypophysitis and RCC show variable intensities on MRI, the diagnosis is difficult to make on an imaging basis. Magnetic resonance imaging features suggestive of hypophysitis include contrast enhancement of the mass and sparing cystic and necrotic parts, enlargement and hyperintensity on T2WI of the pituitary stalk and thickening of the parasellar dura and/or the sphenoid sinus mucosa [1] [2] [3] . However, given the numerous etiologies underlying secondary hypophysitis, no general 
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correlation has been made regarding pre-operative imaging characteristics and intra-operative findings. In addition to the present two patients, 14 other cases of hypophysitis with detailed descriptions of lymphocytic and/or granulomatous components have been reported secondary to a ruptured RCC [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Including our cases, 15 were treated surgically of which 14 had detailed surgical interventions. Twelve cases were treated by drainage of cyst and/or removal of more solid abnormal tissue. Gland removal was performed in one case given the difficulty of differentiating between normal gland and abnormal tissue 7 and in another case without specification 8 . Of those treated with fenestration and aspiration of the abnormal sellar content, most patients remained on hormonal treatment following the surgery, to replace pre-operative hormonal deficit. However, two patients had improved endocrinologic work-up following such intervention 9 . Reported follow-up varies from 11 to 90 months. Conservative surgical treatment has resulted in good long term follow-up, with no reported recurrence.
In summary, neurosurgeons should suspect an inflammatory lesion when facing leakage of a thick whitish fluid from the sella. Intra-operative pathology examination is recommended to orient toward a conservative surgical treatment to minimize pituitary injury. As for other secondary hypophysitis, conservative surgical treatment of hypophysitis secondary to RCC, consisting of fenestration and aspiration of the sellar content, is appropriate to prevent recurrence.
